WASHING METHOD IN STEAM INJECTION TYPE WASHING MACHINE 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The presents invention relates to a washing machine, and 
more particularly to a washing method in a steam injection type 
washing machine in which steam is injected into a wash tub at 
the top of the wash tub. 

Description of the Related Art 

Referring to FIG. 1, a conventional washing machine is 
illustrated. As shown in FIG. 1, the conventional washing 
machine includes a cabinet 2 defining the appearance of the 
washing machine, and carrying a door 1. The conventional 
washing machine also includes a wash tub including a tub 4 
fixedly installed in the cabinet 2, and a drum 6 rotatably 
installed in the tub 4, and provided with a plurality of water 
holes 5. The conventional washing machine further includes a 
drive unit 8 connected with the drum 6 via a rotating shaft 7, 
and adapted to rotate the drum 6, a water supply unit 10 for 
supplying wash water into the wash tub, and a drainage unit 12 
for draining wash water from the wash tub. 

A detergent supply unit 14 containing detergent therein 
is arranged at a top portion of the cabinet 2. The water supply 



unit 10 is connected with the detergent supply unit 14 so that 
detergent can be supplied from the detergent supply unit 14 
into the wash tub, along with wash water - 

The tub 4 is connected, at the top thereof, to the top of 
the cabinet 2 via a spring 16 while being connected, at the 
bottom thereof, to the bottom of the cabinet 2 via a damper 17 
having a damping function. 

The above mentioned washing machine may further include a 
heater 20 adapted to heat wash water supplied into the wash 
tub- The tub 4 is recessed at a bottom portion thereof to 
provide a heater chamber 21 for receiving the heater 20 
therein. 

Now, operation of the conventional washing machine having 
the above mentioned configuration will be described. 

When a wash cycle is begun, wash water is supplied into 
the tub 4 and drum 6 in accordance with the amount of clothes 
contained in the drum 6, along with detergent. In this state, 
the drum 6 is rotated in accordance with a drive force from the 
driving unit 8. As a result, a washing operation is carried out 
by virtue of a combination of an emulsif ication function of the 
detergent with frictional forces generated between the drum 6 
and water flows in the drum 6. 

When the heater 20 operates during the washing operation 
in accordance with an operating mode set by the user, the wash 
water supplied into the tub 4 and drum 6 is heated. That is, an 



increase in wash temperature is achieved, so that it is 
possible to easily remove stains from clothes. 

After completion of the wash cycle, . the wash water is 
drained. Fresh wash water is then again supplied into the tub A 
and drum 6. Simultaneously, the drum 6 is rotated to execute a 
rinse cycle. Finally, the drum 6 is rotated at high speed to 
execute a spin-dry cycle. Thus, the clothes are completely 
washed. 

In the above mentioned conventional washing machine, wash 
water is supplied into the tub 4 and drum 6 through top 
portions thereof, and then permeates into clothes contained in 
the drum 6 to wet the clothes. On the other hand, the heater 20 
is arranged at the bottom of the tub 4. For this reason, in a 
washing mode using wash water heated by the heater 20, the 
clothes contained in the drum 6 are wetted by cold wash water 
at an initial water supply stage without being wetted by hot 
wash water. As a result, the wetting speed of the clothes is 
low, so that the efficiency of the heater 20 is degraded. 

In the conventional washing machine, the heater chamber 
21 should be provided at the tub 4 in the form of a separate 
space to install the heater 20. In particular, the heater 
chamber 21 is provided by downwardly recessing a bottom portion 
of the tub 4. Due to such a structure, wash water supplied into 
the tub 4 unnecessarily fills the heater chamber 21, so that 
there is waste of wash water. Furthermore, detergent is also 



left in the heater chamber 21, so that there is waste of 
detergent - 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the above 
mentioned problems involved with the related art, and it is an 
object of the invention to provide a washing method in a steam 
injection type washing machine in which steam is injected into 
a wash tub at the top of the wash tub, thereby being capable of 
achieving an enhancement in washing performance. 

In accordance with one aspect, the present invention 
provides a washing method in a steam injection type washing 
machine, comprising: a washing step for performing a washing 
process while rotating a wash tub when wash water is supplied 
into the wash tub; and a steam supplying step for injecting 
st'eam~i"ntb"^th%^w^^ execution of ""the wasRi"hg step, 

thereby increasing a temperature of the wash water supplied 
into the wash tub. 

The washing step may comprise a clothes wetting step for 
supplying wash water into the wash tub to a water level lower 
than a predetermined water level for washing of clothes, 
thereby causing clothes contained in the wash tub to be wetted 
by the supplied wash "water," and a main washing step" for 
supplying wash water into the wash tub to the predetermined 



water level for washing of clothes after execution of the 
clothes wetting step, and performing a main washing process. 
The wash water supplied into the wash tub may be pumped to a 
top portion of the wash tub, at the clothes wetting step, to 
circulate through the wash tub. 

The steam supplying step may comprise a water supplying 
step for supplying wash water into a tank provided with a 
heater, a steam generating step for heating the wash water 
supplied into the tank by operation of the heater, thereby 
generating steam, and a steam injecting step for injecting the 
steam generated at the steam generating step into the wash tub. 

The water supplied into the tank at the water supplying 
step may be limited to a predetermined water level by a water 
level sensor provided at the tank. 

The water supplying step may be executed while wash water 
is supplied into the wash tub. 

The water supplying step may comprise the steps of 
simultaneously opening a water supply line adapted to guide 
wash water into the tank and a steam supply line adapted to 
guide steam from the tank into the wash tub when wash water is 
supplied into the wash tub, and closing the water supply line 
and the steam supply line when wash water is supplied into the 
wash tub to a minimum reset water level sensible by a water 
level sensor provided at the wash tub. 

The water supplying step may further comprise the step 



of, if an internal temperature of the tank reaches a 
predetermined temperature, re-supplying wash water into the 
tank until the water level sensor senses a variation in water 
level. 

The operation of the heater may be stopped when an 
internal pressure of the tank reaches a predetermined pressure 
at the steam generating step. The steam injecting step may be 
executed when the operation of the heater is stopped -at the 
steam generating step. 

The operation of the heater may be stopped when a 
temperature of heat generated from the heater reaches a 
predetermined temperature at the steam generating step. 

The heater may be operated for a predetermined operating 
time at the steam generating step. 

The steam injecting step may be executed when an internal 
temperature of the tank reaches to a predetermined temperature. 
The steam injecting step may be completed when a wash water 
temperature of the wash tub reaches a predetermined wash water 
temperature . 

In accordance with another aspect, the present invention 
provides a washing method in a steam injection type washing 
machine, comprising: a washing step for wetting clothes 
contained in a wash tub by wash water supplied into the wash 
tub while circulating the wash water through the wash tub, and 
performing a washing process -while rotating the wash tub; a 



water supplying step for supplying wash water into a tank 
provided with a heater during execution of the washing step; a 
steam generating step for heating the wash water supplied into 
the tank by operation of the heater, thereby generating steam; 
and a steam injecting step for injecting the steam generated at 
the steam generating step into the wash tub. 

The water supplying step may be executed while wash water 
is re-supplied into the wash tub at the washing step. 

The water supplying step may comprise the steps of 
simultaneously opening a water supply line adapted to guide 
wash water into the tank and a steam supply line adapted to 
guide steam from the tank into the wash tub when wash water is 
supplied into the wash tub, and closing the water supply line 
and the steam supply line when wash water is supplied into the 
wash tub to a minimum reset water level sensible by a water 
level sensor provided at the wash tub. 

In accordance with still another aspect, the present 
invention provides a washing method in a steam injection type 
washing machine, comprising: a washing step for performing a 
washing process while rotating a wash tub when wash water is 
supplied into the wash tub; a water supplying step for filling 
wash water in a tank provided with a heater while the wash 
water is supplied into the wash tub to a minimum reset water 
level sensible by a water level sensor provided at the wash 
tub; a steam generating step for operating the heater until, an 



internal pressure or temperature of the tank reaches to a 
predetermined internal pressure or temperature, or until an 
operating time of the heater reaches a predetermined operating 
time, after execution of the water supplying step, to heat the 
wash water in the tank, thereby generating steam in the tank; a 
steam injecting step for, if the internal temperature of the 
tank reaches the predetermined internal temperature, injecting 
the generated steam into the wash tub until a wash water 
temperature of the wash tub reaches a predetermined wash water 
temperature . 

The washing step may comprise a clothes wetting step for 
supplying wash water into the wash tub to a water level lower 
than a predetermined water level for washing of clothes, 
thereby causing clothes contained in the wash tub to be wetted 
by the supplied wash water, and a main washing step for 
supplying wash water into the wash tub to the predetermined 
water level for washing of clothes after execution of the- 
clothes wetting step, and performing a main washing process - 
The wash water supplied into the wash tub may be pumped to a 
top portion of the wash tub, at the clothes wetting step, to 
circulate through the wash tub. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, and other features and advantages of 
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the present invention will become more apparent after reading 
the following detailed description when taken in conjunction 
with the drawings, in which: 

FIG. 1 is a sectional view illustrating a conventional 
5 washing machine; 

FIG. 2 is a perspective view illustrating an essential 
part of the conventional washing machine; 

FIG. 3 is a sectional view illustrating a steam injection 
type washing machine, to which a washing method according to 
10 the present invention is applied; 

FIG- 4 is a perspective view illustrating an essential 
part of the steam injection type washing machine, to which the 
washing method according to the present invention is applied; 

FIG. 5 is a perspective view illustrating a steam 
15 supplying device equipped in the steam injection type washing 

machine, to which the washing method according to the present 
invention is applied; 

FIG. 6 is a flow chart illustrating a washing process 
involved in a washing method according to a first embodiment of 
20 the present invention carried out in the steam injection type 

washing machine; 

FIG. 7 is a flow chart illustrating a steam supplying 
process involved in the washing method according to the first 
embodiment of the present invention carried out in the steam 
25 injection type washing machine; and 
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FIG. 8 is a flow chart illustrating a washing method 
according to a second embodiment of the present invention 
carried out in the steam injection type washing machine. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, embodiments of a washing method in a steam injection 
type washing machine according to the present invention will be 
described in detail with reference to the annexed drawings. 

Although there may be various embodiments associated with 
the washing method according to the present invention 
applicable to a steam injection type washing machine, the 
following description will be given in conjunction with the 
most preferred embodiment. In the following description, the 
basic configuration of a steam injection type washing machine, 
to which the washing method according to the present invention 
is applied, will not be given because it is identical to that 
of conventional steam injection type washing machines. 

FIG. 3 is a sectional view illustrating a steam injection 
type washing machine, to which a washing method according . to 
the present invention is applied. FIG. 4 is a perspective view 
illustrating an essential part of the steam injection type 
washing machine, to which the washing method according to the 
present invention is applied. FIG. 5 is a perspective view 
illustrating a steam supplying device equipped in the steam 



injection type washing machine, to which the washing method 
according to the present invention is applied. 

The steam injection type washing machine, to which the 
washing machine according to the present invention is applied, 
includes a cabinet 50, to which a door 51 is hingably mounted . 
The washing machine also includes a wash tub 52 installed in 
the cabinet 50, a drive unit 54 adapted to rotate the wash tub 
52, a water supply unit 56 adapted to supply wash water into 
the wash tub 52, a drainage unit 58 adapted to drain wash water 
from the wash tub 52, and a steam supply unit 60 adapted to 
supply steam into the wash tub 52 at the top of the wash tub 
52. 

The steam supply unit 60 includes a tank 66 connected to 
the water supply unit 60 via a water supply line 62 while being 
connected to the wash tub 52 via a steam supply line 64, a 
heater 68 arranged in the tank 66, and adapted to heat wash 
water supplied into the tank 66, thereby generating steam to be 
supplied into the wash tub 52, a water supply valve 61 
installed at the water supply line 62, and a steam supply valve 
63 installed at the steam supply line 64 . 

A temperature sensor 70 is installed on the top of the 
tank 66 to sense an internal temperature of the tank 66. The 
heater 68 is provided with an automatic pressure switch 72 and 
an automatic temperature switch 74 respectively adapted to 
switch off operation of the heater 68 in accordance with the 



internal pressure and temperature of the tank 66. 

Meanwhile, a circulation pump 80 may be installed in the 
cabinet 50 between the bottom of the wash tub 52 and th^. steam 
supply line 64 to pump wash water contained in the wash tub 52 
to the top of the wash tub 52 . 

Now, a washing method according to a first embodiment of 
the present invention, which is applied to the steam injection 
type washing machine having the above described configuration, 
will be described with reference to FIGS. 3 to 7 . 

FIG. 6 is a flow chart illustrating a washing process in 
a washing method according to a first embodiment of the present 
invention carried out in the steam injection type washing 
machine. FIG. 7 is a flow chart illustrating a steam supplying 
process in a washing method according to the first embodiment 
of the present invention carried out in the steam injection 
type washing machine. 

The washing method according to the first embodiment of 
the present invention includes a washing process for executing 
a washing operation while rotating the wash tub 52 in a state 
in which wash water is supplied into the wash tub 52 (FIG. 6), 
and a steam supplying process for injecting steam into the wash 
tub 52 during execution of washing steps S2 to S14 in the 
washing process, thereby increasing the temperature of wash 
water supplied into the wash tub 52 (FIG. 7) . 

As shown in FIG. 6, the washing process is begun when the 
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washing machine operates under the condition in which clothes 
have been put into the wash tub 52 (Step S2) . Thereafter, a 
required level of wash water in the wash tub 52 for washing of 
clothes contained in the wash tub 52 is determined, based on a 
sensed amount of the clothes (Step S4) . 

After the determination of the required water level of 
the wash tub 52, wash water is supplied into the wash tub 52 to 
a predetermined clothes wetting level lower than the required 
water level of the wash tub 52, in order to wet the clothes in 
the wash tub 52 by the supplied wash water (Step S5) . In 
accordance with the supply of the wash water, a clothes wetting 
step is executed (Step S6) . Where the circulation pump 80 is 
used, the wash water existing in the wash tub 52 is pumped 
toward the top of the wash tub 52 along the steam supply line 
64 by the circulation pump 80, so that it is sprayed into the 
wash tub 52 at the top of the wash tub 52 . 

During the execution of the clothes wetting step S6, the 
water level of the wash tub 52 is sensed at intervals of a 
predetermined time. When it is determined that the sensed water 
level of the wash tub 52 is lower than the predetermined 
clothes wetting level (Step S8), the washing process is 
returned to step S5 to again supply wash water into the wash 
tub 52 to the predetermined clothes wetting level. 

After completion of the clothes wetting step S6, wash 
water is supplied into the wash tub 52 to the required water 
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level for washing of the clothes (Step S12) . Thereafter, the 
wash tub 52 is rotated to perform a main washing operation 
(Step S14) . During this main washing operation, the wash tub 52 
may be replenished with wash water. 

When the supply of the wash water into the wash tub 52 is 
carried out under the condition in which both the water supply 
line 62 and the steam supply line 64 are opened, the wash water 
may be supplied into the wash tub 52 via the water supply line 
62, tank 66, and steam supply line 64, in this order. 

In the steam supply process, as shown in FIG. 7, a water 
supplying procedure (Steps S20 to S26) is first carried out to 
supply wash water into the tank 66. 

That is, both the steam supply line 62 and the steam 
supply line 64 are opened when replenishment of wash water is 
carried out in the washing process (Step S20) , so that the wash 
water is introduced into the tank 66 via the water supply line 
62. As the wash water fills the tank 66, air existing in the 
tank 66 is vented through the steam supply line 64. When the 
water level of the tank 66 reaches a predetermined level (Step 
S24), both the water supply line 62 and the steam supply line 
64 are closed (Step S26) . 

A water level sensor may be installed in the tank 66 to 
sense the water level of the tank 66, thereby maintaining the 
tank 66 at an appropriate water level. Alternatively, 
mechanical means may be provided to discharge an excessive 



amount of water, supplied to a water level higher than a 
predetermined water level, into the wash tub 52 via the steam 
supply line 64. 

Subsequently, a steam generating procedure (Steps S30 to 
S38) is carried out. In the steam generating procedure, the 
wash water supplied into the tank 66 is heated by the heater 
68, thereby generating steam. 

In the steam generating procedure, the heater 68 is first 
operated to generate steam (Step S30) . When the internal 
pressure of the tank 66 reaches a predetermined pressure, that 
is, a critical pressure where a serious accident caused by high 
pressure may occur (Step S32) , the operation of the heater 68 
may be automatically stopped in accordance with operation of 
the automatic pressure switch 72 (Step S38) . 

Also, when the temperature of heat generated from the 
heater 68, that is, the temperature of the heater 68, reaches a 
predetermined temperature, that is, a critical temperature 
where a serious accident caused by high-temperatures may occur 
(Step S34), the operation of the heater 68 may be automatically 
stopped in accordance with operation of the automatic 
temperature switch 74 (Step S38) . 

For reference, in the illustrated embodiment gf the 
present invention, it is first determined, based on the 
internal pressure of the tank 66, whether or not the operation 
of the heater 68 is to be stopped (Step S32) . Then, it is 



determined, based on the temperature of the heater 68, whether 
or not the operation of the heater 68 is to be stopped (Step 
S34) . Based on the operating time of the heater 68, it is then 
determined whether or not the operation of the heater 68 is to 
be stopped (Step S36) . These determination steps may be 
executed in other orders or selectively executed. 

When steam is generated in the tank 66 in accordance with 
the steam generating procedure (Steps 830 to S38) , a steam 
injecting procedure (Steps S40 to S46) is carried out to open 
the steam supply line 64, and thus, to inject the steam into 
the wash tub 52 via the steam supply line 64 . 

That is, when the internal temperature of the tank 66 
reaches a predetermined steam injection temperature, at which 
injection of steam can be effectively achieved, (Step S40) , the 
steam supply line 64 is opened. Of course, the steam injection 
temperature is lower than the predetermined temperature where a 
serious accident caused by high-temperatures may occur in the 
steam generating procedure (Steps S30 to S38) . 

Meanwhile, if the operation of the heater 66 is stopped 
due to the internal pressure of the tank 66 before the internal 
temperature of the tank 66 reaches the predetermined steam 
injection temperature in the steam generating procedure (Steps 
S30 to S36) , the steam injecting procedure (Steps S40 to S46) 
is immediately carried out, irrespective of the internal 
temperature of the tank 66. 



When the temperature of wash water in the wash tub 52 
reaches, in the steam injecting procedure (Steps S40 to S46) , a 
predetermined temperature, at which an enhanced washing 
performance can be achieved, (Step S44), the steam supply line 
64 is closed so that the steam is no longer injected into the 
wash tub 52 (Step S46) . 

Under the condition in which the operation of the heater 
68 is stopped before the steam injecting procedure (Steps S40 
to S46) is completed, it is necessary to subsequently re- 
operate the heater 68 when the heater 68 has a condition for 
operation thereof. That is, in the case in which the operation 
of the heater 68 has been stopped due to an unacceptable 
internal pressure of the tank 66 or an unacceptable temperature 
of the heater 68, the heater 68 is again operated when the 
internal pressure of the tank 66 and the temperature of the 
heater 68 are lowered to acceptable levels, respectively. Also, 
where the operation of the heater 68 has been stopped due to 
the lapse of the predetermined operating time, the heater 68 is 
again operated after a predetermined time for re-operation of 
the heater 68 elapses . 

Also, when the water level of the tank 66 is lowered in 
accordance with the execution of the steam generating procedure 
(Steps S30 to S38), the water in the tank 66 may be 
insufficient. In this case, the water in the tank " 66 is 
excessively heated, so that the internal temperature of the 



tank 66 increases excessively. Accordingly, when it is sensed 
by the temperature sensor 70 that the internal temperature of 
the tank 66 reaches the predetermined critical temperature, the 
water supplying procedure (Steps S20 to S26) is again carried 
out to replenish the tank 66 with wash water . 

The above described steam supplying process is repeatedly 
executed during wash and rinse cycles. 

Now, a washing method according to a second embodiment of 
the present invention will be described- The washing method 
according to the second embodiment of the present invention is 
similar to that of the first embodiment, so that it will be 
described in the following description, mainly in conjunction 
with processes and steps thereof different from those of the 
first embodiment. 

The washing method according to the second embodiment of 
the present invention will be described in detail with 
reference to FIGS. 3 to 5 and FIG. 8. 

After the determination of a required water level of the 
wash tub 52 based on the amount of clothes contained in the 
wash tub 52, following an initiation of operation of the 
washing machine, wash water is supplied into the wash tub 52 to 
a predetermined clothes wetting level. In this state, a clothes 
wetting step is executed. Thereafter, wash water is supplied 
into the wash tub 52 to the required water level . In this 
state, the wash tub 52 is rotated to perform a main washing 
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operation. 

During the washing operation^ a steam injecting process 
is executed to inject steam into the wash tub 52 at the top of 
the wash tub 52 . 

In the steam supply process, as shown in FIG. 8, a water 
supplying procedure (Steps S50 to S56) is first carried out to 
supply wash water into the tank 66 to a predetermined level. 

That is, both the steam supply line 62 and the steam 
supply line 64 are opened, simultaneously with the supply of 
wash water into the wash tub 52 (Step S50) , so that the wash 
water is introduced into the tank 66 via the water supply line 
62 (Step S52) . 

In this embodiment, a water level sensor is installed in 
the wash tub 52. When wash water is supplied into the wash tub 
52 to a minimum reset water level sensible by the water level 
sensor (Step S54) , it Is determined that the tank 66 is in a 
state of being filled with a sufficient amount of wash water . 
In this state, accordingly, both the water supply line 62 and 
the steam supply line 64 are closed (Step S56) . 

The water level sensor for the wash tub 52 operates in 
multiple stages to sense diverse reset water levels 
corresponding to diverse water levels of the wash tub to be 
sensed, respectively. When the water level sensor senses a 
reset water level in an initial stage thereof, that is, a 
minimum reset water level, it is determined that the supply of 



wash water into the tank 66 is to be completed. 

Of course^ the minimum reset water level sensible by the 
water level sensor for the wash tub 52 is lower than the 
predetermined clothes wetting water level. The tank 66 has a 
capacity determined to receive an amount of wash water supplied 
thereto until the water level of the wash tub 52 reaches the 
minimum reset water level . 

Meanwhile;- the supply of wash water into the wash tub 52 
is carried out several times. When wash water is initially 
supplied into the wash tub 52, the water supplying procedure 
(Steps S50 to S56) is carried out to initially supply wash 
water into the tank 66. After completion of the initial' supply 
of wash water into the tank 66, the water supplying procedure 
(Steps S50 to S56) may be again carried out. For example, when 
it is desired to replenish the tank 66 with wash water, the 
water supplying procedure is carried out. In this case, the 
wash tub 52 is also supplied with wash water. When a variation 
in the water level of the wash tub 52 caused by the re-supply 
of wash water into the wash tub 52 is sensed by the water level 
sensor for the wash tub 52, the re-supply of wash water into 
the tank 66 is completed. 

After completion of the water supplying procedure (Steps 
S50 to 856) , a steam generating procedure (Steps S60 and S62) 
is carried out. In the steam generating procedure, the,, .heater 
68 is operated to generate steam in the tank 66 (Step S60) . In 



this case, the heater 68 is turned off and again turned on in 
accordance with the internal pressure of the tank 66, the 
temperature of the heater 68, or a predetermined operating time 
(Step S62) - 

When a sufficient amount of steam is generated in the 
tank 66, a steam injecting procedure (Steps S70 to S74) is 
carried out to open the steam supply line 64 (Step S70), and 
thus, to inject the steam into the wash tub 52 via the steam 
supply line 64 . 

The steam injecting procedure (Steps S70 to S74) is 
carried out until the temperature of wash water in the wash tub 
52 reaches a sufficiently high temperature. 

As apparent from the above description, in accordance 
with the washing method of the present invention, wash water is 
heated to generate high-temperature and high-pressure steam 
while passing through the steam supply unit in the wash or 
rinse cycle, and the generated steam is injected into the wash 
tub at the top of the wash tub. Accordingly, it is possible to 
rapidly achieve the wetting of clothes with wash water while 
achieving an enhancement in sterilization and washing 
performances. In addition, consumption of water and electrical 
energy can be reduced. 

Although the preferred embodiments of the invention have 
been disclosed for illustrative purposes, those skilled in the 
art will appreciate that various modifications, additions and 



substitutions are possible, without departing from the scope 
and spirit of the invention as disclosed in the accompanying 
claims . 
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